conducting near-bottom geophysical surveys involving quantitative seismic profiling. Operating initially at 4 kHz and more recently at 6 kHz, this system has provided a wealth of fine scale quantitative data on the acoustic properties of ocean sediments. Over lateral distances of a few meters, 7-dB changes in overall reflected energy as well as 10-dB changes from individual reflectors have been observed. Anomalously high amplitudes from deep reflectors have been commonly observed, suggesting that multilayer interference is prevalent in records from such pulsed ½w profilers. This conclusion is supported by results from sediment core physical property work and related convolution modeling, as well as by the significant differences observed between 4-and 6-kHz profiles. In general, however, lateral consistency has been adequate in most areas surveyed to permit good estimates of acoustic attenuation from returns from dipping reflectors and sediment wedges.
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Tyce, R. C., Mayer, L.A., and Spiess, F. N., 1980 . Near-bottom seismic profiling: High lateral variability, anomalous amplitudes, and estimates of attenuation, Jour. Acoustical Society of America, vol. 68, no. 5, pp. 1391 America, vol. 68, no. 5, pp. -1402 Certainly the results were not disappointing, as this system has shown us lateral variability often on a scale which even it could barely resolve. In addition, it has shown us amplitude variations as well as anomalously high amplitudes from buried reflectors which were difficult to explain by simple lithologic boundary models. At the same time, this system has shown us many layers with lateral reflection amplitude stability stffficient to use for estimates of acoustic attenuation in the overlying sediments.
In this paper, we will present examples of the lateral variability, anomalous amplitudes, and attenuation es- density and sound velocity, were made every 8-9 cm along these cores and their pilot cores (Fig. 13) . These near replicate cores showed excellent correlation of physical properties as indicated, but only after depths in the cores were corrected for surface sediments not
sampled (a common problem with piston cores). Of note here is the fact that density shows much greater variability (23%) in these cores than does velocity (3%).
Thus it is changes in density which control changes in impedance along these cores of calcareous sediments.
The physical property data were used to construct a simple thin-layer model of reflection coefficient along the cores [ Fig. 14(a) ]. Then the 4-kHz transmit pulse waveform [ Fig. 14(b) ] was convolved with the reflection coefficient profile in order to produce a synthetic seistoogram [ Fig. 14(c) coefficient profile. Once again it would seem that multilayer interference represents the predominant effect. To confirm this, synthetic profiles at 2 and 6 kHz were produced for the same reflection coefficient profile (Fig. 15) . The differences observed here between these profiles and the 4-kHz profile were substantial, and once again not easily related to the reflection coefficient profile.
Clearly, multilayer interference can have a dominant effect in seismic profiling at these frequencies. This means that at the very least, pairs of nonharmonically related frequencies should be used, with the interpretation that distinct acoustic returns occurring on both channels probably represent discrete reflectors. While deconvolution processing can in principle allow reconstruction of the acoustic impedance profile, most highfrequency systems lack the bandwidth necessary to carry this out. Multiple-frequency or swept-frequency systems could take advantage of this enhancement to achieve maximum penetration while at the same time providing enough information to make deconvolution processing fruitful.
IV. ATTENUATION MEASUREMENTS
From the previous discussion, the importance of sound attenuation in marine sediments to any acoustic model should be apparent. It is a large factor in any amplitude-sensitive model of seismic profiling or bottom interaction. It is also one of the harder physical properties to measure in pelagic sediments. Laboratory measurements on s•diment samples are often unconvincing, and direct probe-to-probe measurements in the sea floor are rare, and generally only involve surficial sediments. Thus the number of good attenuation measurements for deep ocean sediments is small.
As a result, we have put our quantitative profiler to use in an attempt to both develop techniques for attenuation measurements, and to acquire additional measurements of attenuation. The approach we have adopted is a straightforward one. Since every return from a buried reflector is affected by attenuation in overlying sediments, measurements from the same reflector 
